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Abstract
Allocation of limited resources in pandemics begs for ethical guidance. The issue of
ventilator allocation in pandemics has been reviewed bymanymedical ethicists, but as
localities activate crisis standards of care, and health care workers are infected from
patient exposure, the decision to pursue cardiopulmonary resuscitation (CPR) must
also be examined to better balance the increased risks to healthcare personnel with
the very low resuscitation rates of patients infected with coronavirus disease 2019
(COVID-19). A crisis standard of care that is equitable, transparent, and mindful of
both human and physical resources will lessen the impact on society in this era of
COVID-19. This paper builds on previous work of ventilator allocation in pandemic
crises to propose a literature-based, justice-informed ethical framework for select-
ing treatment options for CPR. The pandemic affects regions differently over time, so
these suggested guidelines may require adaptation to local practice variations.
KEYWORDS
COVID-19, CPR, Ethics, pandemic, resource constraints, resuscitation, SOFA, ventilator-
allocation
1 INTRODUCTION
In 2020, theWorldHealthOrganization declared a pandemic of coron-
avirus disease 2019 (COVID-19), caused by the SARS-CoV-2 virus.1 At
the timeof thiswriting, therehavebeen6,089,705confirmedcases and
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369,651 deaths worldwide, with 1,770,384 cases and 103,781 deaths
occurring in theUnited States.2 As the virus has spread throughout the
world, health systems in numerous areas (eg, in Italy, Spain,Wuhan, and
New York City) have been overwhelmed with crowded inpatient and
critical care units and lack of respiratory support equipment, especially
408 wileyonlinelibrary.com/journal/emp2 JACEP Open 2020;1:408–415.
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ventilators. Currently, there is no vaccination or scientifically estab-
lished pharmacologic treatment for the infection. COVID-19 causes a
wide spectrum of illness, from asymptomatic infections and mild res-
piratory or gastrointestinal illnesses to pneumonia, acute respiratory
distress syndrome, severe sepsis, myocarditis, congestive heart failure,
and cardiac arrest.
In addition to pulmonary complications of COVID-19, acute car-
diovascular complications appear to be significant sequelae of infec-
tion. In general, cardiovascular decompensation may be an end-stage
manifestation of sepsis, primary respiratory failure, or primary cardiac
etiology. Proposed mechanisms for cardiac arrest related to COVID-
19 include acute hypoxemic respiratory failure, myocarditis, malignant
tachydysrhythmia, coronary plaque instability (ie, type 1 myocardial
infarction) secondary to inflammation,3 stress-induced cardiomyopa-
thy, or coagulopathy.4 In the 2003 SARS-coronavirus epidemic, other
suspected mechanisms of sudden death included acute decompen-
sated heart failure from catecholamine excess and even the mild phys-
iologic stress related to defecation.5 COVID-19 patients with myocar-
dial injury have a much higher rate of mortality (51%) versus those
without myocardial injury (4.5%).6 Emergency physicians rarely know
the COVID-19 status of patients in the emergency department (ED)
who experience cardiac arrest and each patient should be treated as
a possible case.
Patients who decompensate to cardiac arrest and undergo car-
diopulmonary resuscitation (CPR) represent a very high-risk group
for transmission of the SARS-CoV-2 virus to healthcare workers.
Aerosolization of SARS-CoV-2, especially during intubation or chest
compressions is an ongoing area of investigation and a focus of infec-
tion control guidance.7 Infections in healthcare workers can impair the
workforce of an ED and hospital, putting the community at greater risk
ofworse health outcomes. Infected healthcareworkers can also unwit-
tingly spread the infection to other patients during an asymptomatic
prodrome, active infection, andpotentially through viral shedding after
recovery.4
Emergency physicians are often tasked with resuscitating patients
who suffer cardiac arrest and the COVID-19 pandemic may require
modifying typical approaches to CPR. Even in environments with
adequate resources prior to the pandemic, the mortality for out-of-
hospital cardiac arrest in the United States was high (≈90%)8 and still
very high (70%–80%) when the arrest occurs in the hospital.9 Cardiac
arrestwithCOVID-19patients is extremely lethalwith a poor outcome
in>99% of patients, making the benefit-to-patient/risk-to-healthcare-
teamratio evenmore stark.10 Resource constraints coupledwith ahigh
volume of COVID-19 patientsmay force emergency providers tomake
difficult decisions. Because of the special risks to the healthcare facili-
ties and individual providers by COVID-19, health care providers must
be provided with evidence-based guidance in making decisions about
attempted resuscitation of patients. Prolonged high-risk procedures
such as CPRmay result in transmission of the virus to poorly protected
personnel, especially with critical shortages of high-efficiency particu-
late air (HEPA) filters for intubation and appropriate personal protec-
tive equipment (PPE).
Multiple states have recognized the need for civil liability relief for
physicians in catastrophic health emergency proclamations leading to
Crisis Standards of Care.11-13 The American College of Emergency
Physicians, through its Disaster Preparedness and Response Commit-
tee has defined “crisis care” as, “what a reasonable practitioner would
do (andwant forhimself andhis lovedones), given the limited resources
at hand.”14 The interim guidance by the American Heart Association
(AHA) has recommended that “health care systems consider policies to
guide front-line providers in determining the appropriateness of start-
ing and terminatingCPR, taking into accountCOVID-19 status, comor-
bidities, and severity of illness to estimate the likelihood of survival.”15
This paper seeks to inform the practicing emergency physician of eth-
ical considerations while offering a potential framework for selective
CPR. This framework is based on patient-specific criteria for selective
resuscitation with an adaptable treatment algorithm.
2 POLICY AND ETHICAL CONSIDERATIONS
DURING THE COVID-19 PANDEMIC
Multiple treatment changes that have been advocated in this pan-
demic are expert-opinion based and any guidelines thus far proposed
will likely continue to evolve. The sequential organ failure assessment
(SOFA) score is part of proposed guidelines for ethical ventilator allo-
cation during a public health emergency.16 Multiple states have draft
guidelines published online on resource allocation of ventilators, but
there are sparse data on the efficacy of these guidelines.17–19 During
the 2009 H1N1 influenza pandemic, a hospital in the United Kingdom
found that ventilator guidelines may have led to overtriage and with-
drawal of ventilator support, but H1N1 influenza affected the young
more heavily than the current COVID-19 pandemic.20 The ventilator
allocation guidelines have the benefit of a committee that can review
the data, age, and course of the patient to decide whether to continue
therapy or withdraw and reallocate the ventilator. In the resuscita-
tion bay, clinical-based risk-stratificationmetrics can provide a starting
base for which resuscitations of the adult patient are the most likely
to succeed. Practicing emergency physicians do not have the luxury of
time or a committee at bedside during CPR and must be able to make
a rapid bedside decision that weighs the odds of benefit to the patient
with the risks to their team and health system.
The medical ethical decisionmaking process involves the concepts
of non-maleficence, beneficence, patient autonomy, along with hope
and distributive justice.21 The emergency physician must consider
five specific components: duty to care, duty to steward resources (that
takes into account the need for a ventilator and potential exposure
to the health care providers), duty to plan (multiple states have plan-
ning algorithms for ventilator allocation), distributive justice (avoiding
socioeconomic considerations), and transparency (providing intelligi-
ble information to all involved). Other ethical considerations described
have included accountability, proportionality, solidarity, reciprocity,
utility, fairness, consistency, and veracity.22 The following sections
of the paper discuss existing and proposed policy guidelines with
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careful exploration of the challenging ethical questions facing emer-
gency providers.
3 PROPOSED CRITERIA FOR ATTEMPTING
RESUSCITATION
Our proposed guidelines may be described as a justice-informed utili-
tarian framework that provides the greatest good to the largest num-
ber of potentially healthy patient-years while also giving everyone at
least a chance. Any guidelines for limiting patient treatment to a poten-
tially life-saving intervention require significant scrutiny and should
only be used in dire circumstances. Physicians must exercise their best
clinical judgment in how to proceed with each individual patient, as
their COVID-19 status may be unknown. These guidelines are not
ideal for out-of-hospital patients, because their COVID-status is usu-
ally unknown, and hospital labs can help inform the decisionmaking cri-
teria.
For the practicing clinician, the decision to cease CPR efforts is diffi-
cult tomakeand can create evenmoredistresswhenprolonging largely
futile effortsmay further expose themedical team to SARS-CoV-2 viral
particles despite adequate PPE.23 Informed guidance is often sought,
although not frequently available, especially in emergent situations.
Deciding on resuscitation length based on age alone may not be fair or
ethical, as elderly patients may bemore fit or functionally independent
than younger patients with multiple comorbidities. Subjective evalua-
tions of a patient’s quality of life are fraught with potential for discrim-
ination, especially against the chronically disabled. Discussing the crit-
ical nature of the patient with their power-of-attorney could resolve
much anxiety about initiating CPR as they may agree to consider pal-
liative care for the unstable COVID-19 patient. University of Pennyl-
vania legal scholars have recently recommended, in the present crisis
that24:
1. Attending physicians are not obligated to offer or to provide CPR if
resuscitative treatment would be medically inappropriate, even at
the request of a patient or legally authorized representative.
2. If the attending physician determines that CPR is not medically
appropriate, they should solicit the independent review of a second
attending physician not involved in the patient’s care.
3. Physicians who decide not to offer CPR should inform the patient
or legally authorized representative of this decision and rationale
andassure thepatient that all other formsof indicated carewill con-
tinue. Assent should be sought but is not required.
Theethical allocationof scarcemedical resourcesmay take into con-
sideration workers who perform “essential social functions,” as is the
case in Michigan but this may not be true in all states.13 “Essential”
workers specifically for this pandemic include emergency physicians,
hospitalists, intensivists, non-physician practitioners and nurses treat-
ing COVID-19 patients, mental health professionals, first responders
and public health scientists.25 Military, energy grid and telecommuni-
cation personnel are also deemed critical for the ongoing functioning
of society. Prioritizing the resuscitation of “essential” workers may be
useful when the illness recovery period is shorter than the pandemic
length and they could contribute to ongoing mitigation efforts. How-
ever, the definition of “essential” varies between states and segments
of society and will need further discussion that is beyond the scope of
this paper.
4 UNACCEPTABLE CRITERIA FOR
RESUSCITATION ATTEMPTS
Michigan has helped define criteria that are ethically unacceptable to
consider when allocating ventilators to patients.13,17 Similarly, health
care personnel should not use these characteristics in deciding whom
to attempt cardiac arrest resuscitation on due to their inherent lack of
fairness and potential for abuse or discrimination.
1. Social characteristics including ethnicity, gender, national origin,
sexual orientation, religious affiliation, and disabilities unrelated to
immediatemedical prognosis.
2. Social worth including employment status, training or education-
level, social standing, personal or familial relationships, belief sys-
tems, political affiliations, and ability to pay currently or in the
future.
The option of lottery for ventilator allocation within subgroups of
populations such as age or comorbidities does not directly apply to
resuscitation in an ED. On admission after resuscitation, critical and
palliative care teams can apply definable metrics that can help pro-
vide estimations of prognosis and helpwith inpatient risk stratification.
Unfortunately, this option is unavailable in most EDs within a reason-
able timeframe.
5 ANTICIPATING THE DECOMPENSATION OF
PATIENTS IN THE COVID-19 ERA
The Ontario Health Plan for an Influenza Pandemic first described
in 2006 a critical care triage tool based in part on the SOFA score,
which takes into account clinical measures of functioning in key organs
and systems: pulmonary, hematologic, hepatic, cardiac, neurologic, and
renal.26 Aperfect SOFAscore (0) indicates normal function in all 6 cate-
gories. As the score increases due to dysfunction, the risk of acutemor-
tality also increases, with the worst possible score of 24 representing
significant impairment in all 6 systems. If the physician must respond
to a sudden arrest in the ED, they should attempt to enlist a colleague
to calculate the SOFA score based on the electronic medical record to
help with risk-stratification and inform the need to provide more than
a few minutes of resuscitation. Currently in development are criteria
for predicting decompensation in the ED, although COVID-19 patients
were not included in the study population.27
The largest limitation of the SOFA score is the need to have the
lab results available to calculate the score. Using the electronic med-
ical record to find the most recent lab results may help expedite the
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TABLE 1 SOFA score
a
Variable 0 1 2 3 4 Score (0–4)
Pulmonary: PaO2/FiO2
mmHg
>400 <400 <300 <200 <100
Hematologic: Platelets,
×103/µL
>150 <150 <100 <50 <20
Hepatic: Bilirubin,
mg/dL
<1.2 1.2–1.9 2.0–5.9 6.0–11.9 >12






15 13–14 10–12 6–9 <6
Renal: Creatinine,mg/dL <1.2 1.2–1.9 2.0–3.4 3.5–4.9 >5
Total (0–24):
Dop, dopamine; Epi, epinephrine; Norepi, norepinephrine; SOFA, sequential organ failure assessment.
Dop, Epi, and Norepi doses in µg/kg/min (administered for at least 1 hour).
aWith permission by Springer Nature.
decision, although labs from the acute presentation are ideal. Other
prognostic scores considered include the systemic inflammatory
response syndrome (SIRS), quick SOFA (qSOFA), modified SOFA
(mSOFA), and Acute Physiology and Chronic Health Evaluation
(APACHE II). SIRS and qSOFA, while much quicker to calculate, suf-
fer from worse prognostic accuracy as compared to SOFA.28 mSOFA
is simpler than SOFA but still requires blood testing. APACHE II can
help determine the admission mortality risk as well but requires lab
work, includes age as a factor, and has not been as well-cited by crisis-
guidance literature.29 The CRASS formula has been helpful in pre-
dicting hospital discharge of patients who have suffered an out-of-
hospital cardiac arrest and awaits further adoption and comparison to
themore studied SOFA score as the pandemic progresses.30 In the ED,
patients often decompensate before the laboratory results needed for
the SOFA score and in these cases, a second, non-treating physician
consultation is advised.
5.1 Step 1—Highl Lethal Risk Factors
CPR may be considered medically inappropriate, especially in condi-
tions of crisis standards of care, in patientswith very high probability of
death. NewYork State has defined a list of criteria loosely based on the
exclusion criteria from the 2008 Ontario Health Plan for an Influenza
Pandemic clinical ventilator allocation protocol and a concept paper
fromHick andO’Laughlin.31
If the patient has a condition on the highly lethal risk factor list and
is acutely declining, involve an independent review by a second clini-
cian or palliative consult to consider comfort care.24,25 These are the
patients with the highest probability of immediate or near-immediate
death even with CPR and mechanical ventilation. In crisis-level con-
straints, the risks of infection of the health care teamgreatly outweighs
the small chance of benefit to a patient who has highly lethal risk fac-
tors and so the physician may consider a limited resuscitation effort,
if any. Additionally, patients who have had an unwitnessed, asystolic
arrest rarely survive to hospital discharge32 and have been recom-
mended by others to not have in-hospital CPR initiated if the hospital is
in a pandemic crisis.33
Highly Lethal Risk Factors for Adult Patients
Immediate or Near-Immediate Mortality Despite
Aggressive Therapy
(adapted from the NYSDOHDraft Statement18)
Cardiac arrest: unwitnessed arrest in asystole, recur-
rent arrest unresponsive to standard ACLS; trauma-
related arrest
Persistent systolic blood pressure <90 despite ade-
quate fluid resuscitation and vasopressor therapy
Traumatic brain injury with no motor response to pain
(best motor response = 1) (see Supporting Information
Appendix S1)
Severe burns: where predicted survival ≤10% even
with aggressive therapy (see Supporting Information
Appendix S1)
Any other conditions resulting in immediate or near-
immediate mortality even with aggressive therapy (eg,
subarachnoid hemorrhage with herniation, exsanguina-
tion, terminal cancer)
5.2 Step 2—mortality risk assessment
Among patients who do not meet the above criteria, the initial SOFA
score (Table 1) may be used to predict the likelihood of mortality
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F IGURE 1 Selective resuscitation in crisis critical care
for patients requiring ventilatory support.34 Ideally, calculation of
their SOFA score will occur before clinical deterioration. Clinicians
should discuss and consider recommending do-not-resuscitate status
to patients with a SOFA score >11 (80% mortality) or if recent labs
are unavailable. A non-treating clinician can access the electronicmed-
ical record-based data and help calculate a SOFA score. Patients with a
pre-arrest SOFA score between 8 and 11 have a reasonable chance of
survival on the ventilator (<50% mortality) and may benefit from the
standard ACLS algorithmperformed by health care providers in appro-
priate PPE.35 Patients with a SOFA score >11 calculated based on lab
data within the past 90 days are the least likely to survive intubation
following cardiac arrest. Blanket do-not-resuscitate (DNR) orders for
patients with cardiac arrest during the COVID-19 pandemic have been
discussed but these orders ignore the principle of Duty to Treat, espe-
cially with patients who might have a reasonable chance of survival
with timely intervention.36
We propose an adaptable decision matrix (Figure 1) that can be
applied to cardiac arrest patients during the COVID-19 pandemic
based on the criteria above. For patients who have unwitnessed, asys-
tolic events, we recommend ceasing efforts and initiating comfort care
measures after just 6–10 minutes of CPR, if initiated. Ten to fifteen
minutes may be considered for those with a calculated SOFA score of
8–11. This provides time to address immediately reversible life threats.
As fewer resources are available (eg, lack of HEPA filters or negative
pressure rooms) even the time to provide resuscitation for patients in
this category may constitute a significant risk to the health care team.
A suggestedmaximumof 30minutesmay be considered for thosewith
SOFA <8 as they are more likely to recover with less organ dysfunc-
tion. Physicians will always have clinical discretion to continue beyond
30minutes. Consider a secondopinionwith a licensedphysician to help
with determination of futility of medical care especially when labs are
not available to assist with the SOFA score calculation.
Ventilator allocation schemes have considered appeals by
the disabled or family members who feel the withdrawal of
care would be unjust to their family members.37 The appeals
process would focus on looking for technical errors to deter-
mine if reconsideration of withdrawal of ventilatory support
could proceed. With minutes to decide, and family not at the
bedside in the suspected COVID-19 patient, we support a
2-physicianmechanismwith one of the physicians not directly involved
in the care of the patient to act as an advocate of the patient.19,38
This scheme would work in departments where there are 2 attending
emergency physicians; in small facilities, a single attending may need
to reach out to a hospitalist or other specialist. If consultation with
another physician is not feasible, by default, the decision would be left
to the clinical judgment of the single attending emergency physician.
6 RESOURCE-TIERED APPROACH TO CPR FOR
CANDIDATE PATIENTS
Much will be written about the response to COVID-19 in the ED in
the coming months and years. Each hospital system will have differ-
ent levels of resources that may change as the pandemic evolves and
supply lines adapt. Below is a description of potential options available
for ED management of patients who suffer cardiac arrest. With the
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variety of presentations of the pandemic, it may be difficult to differ-
entiate between patientswith suspectedCOVID-19 and those not sus-
pected of a COVID-19 infection.39 Available resuscitation options will
also evolve over time as health care providerswho return towork after
becoming infectedwith or vaccinated for COVID-19 are re-introduced
to the health care system. These providers may be useful in forming
the responding team, although strength of immunity after COVID-19
infection is unknown and asymptomatic carriage and potential trans-
mission via fomitesmay require continueduse of PPE tominimize inad-
vertent passage to non-immune health care personnel.
6.1 Ideal option
Consider airborne PPE-protected teams 24/7, immediately available
for cardiac arrests throughout the hospital and positioned closely to
patients who have a high risk of decompensating based on monitored
clinical data such as eCART (electronic Cardiac Arrest Risk Triage)
score, MEWS (Modified Early Warning System), or NEWS (National
Early Warning Score) for inpatients40 or pre-admission MuLBSTA41
for viral pneumonia. PSI (Pneumonia Severity Index and CURB-65
scores are appropriate for bacterial pneumonia). There are no prog-
nostic scores yet developed forCOVID-19pneumonia.42 Placing defib-
rillation pads on the electrically unstable patient prepares for timely
defibrillations and minimizes the need to perform chest compressions.
Mechanical compression devices can help minimize the number of
responders needed.
6.2 Interim recommendations
The AHA’s interim guidance recognizes the limited availability of
mechanical compression devices, but emphasizes provider protection
with techniques to reduce aerosolization risk.15 Their recommenda-
tions include limiting personnel and donning PPE before any compres-
sions and moving quickly to endotracheal intubation. Ventilate with
bag-mask only in a negative pressure room with a HEPA filter and
tightly sealwith a securableBIPAPmask. Intubate only under first-pass
maximal success settings or use a supraglottic airway with HEPA fil-
ter attached until the patient has return-of-spontaneous-circulation.
Sterilizable intubation boxesmay help reduce aerosolization risk; addi-
tional aerosol mitigation strategies and discussion of the further AHA
guidance on out-of-hospital and in-hospital cardiac arrests are beyond
the scope of this paper.
6.3 Crisis option
If appropriate PPE is unavailable, ask for informed clinical volunteers
to assist in the resuscitation with any available personal protective
equipment. Inform the volunteers of the risk-stratification specific to
the patient prior to any resuscitation attempt. This is extremely impor-
tant in cases where there is the lack of N-95s or even facemasks
as compression-only CPR (CO-CPR) may be considered an aerosol-
generating procedure.43,44 Defibrillation is likely safe.43 In the most
recent severe acute respiratory syndrome outbreak, surveyed fam-
ily members who had just been taught compression-only CPR were
just as willing to perform CPR as before the outbreak; whereas,
unrelated bystanders were significantly less willing in a pandemic.45
These options may be adapted by dispatcher-assisted cardiac arrest
responses with appropriate personal protective equipment guidance.
7 POST-RESUSCITATION CARE
If resuscitation has been successful but no ventilators remain, contact
the closest available hospital, expedite transport and use the EMS sys-
tem’s ventilator equipment while having respiratory therapy provide
bag-valve-HEPA-filter ventilations. This method will occupy the respi-
ratory therapist until EMS can arrive. Consider having PPE-protected
EMS personnel assist the respiratory therapist/nurse with the
transport ventilator. If there are no ventilators available within rea-
sonable transport distance and no chance of ventilators opening
up, the last option would be to terminate mechanical ventilation
when necessary and initiate palliative care to free up staff to care for
patientswith an improved chance of survival. Few institutions have the
ability to provide extracorporeal membrane oxygenation (ECMO) for
patients with acute respiratory distress syndrome and these proposed
guidelines are not applicable for patients on ECMO.
8 LEGAL CONCERNS
These guidelines will need to be applied consistently across each indi-
vidual state, region and health system and reviewed continuously with
periodic reassessments. Each state will have their own legal consider-
ations but with declarations of disaster, suspensions of state statutes,
local laws andordinances canoccur.Many states haveprotections from
liability in a public health emergency such as an influenza pandemic
and, although not yet tested, should apply to this COVID-19 pandemic.
Good Samaritan laws do not apply in a facility that has proper and
necessary medical equipment.46 With lack of sufficient PPE and ven-
tilators, this law may be tested and unfortunately there are incom-
plete protections for delays in care with existing laws. As the pan-
demic evolves, the executive branches of government may implement
selective waivers to HIPAA and EMTALA. At the time of this writ-
ing, New York, Michigan, and 9 other states have issued executive
orders protecting physicians from civil liabilities related to COVID-19
management.47
9 WITHDRAWAL OF LIFE-SUSTAINING
THERAPY
Palliative care resources, including spiritual care, will need to be made
available when requested by the family or the clinical team. Consult
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the hospital system’s palliative care team, possibly through telemed, to
interface with the power-of-attorney before decompensation or intu-
bation to support the wishes of the patient and minimize the risk of
civil litigation.48 It is currently unknownwhether patientswhodie from
COVID-19 may be able to provide organ donation.49,50 Bedside view-
ing of the deceasedmay be not safewhen PPE supplies are constrained
due to persistent fomites.51
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